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DACUM Process

This package consists of course syllabi, an instructor's

handbook, and a student laboratory manual for a 2-year vocational training
program to prepare students for entry-level employment as welders. The
program was developed through a modification of the DACUM (Developing a
Curriculum) technique. The course syllabi volume begins with the MASTER
(Machine Tool Advanced Skills Technology Educational Resources) Program
Consortium competency profile with 25 duties (and supporting technical
workplace competencies): follow safety practices; total quality; work ethics;
communication skills; work as a team; mathematical skills; weld-related
requirements; blueprinting, structural layout and fit-up; set-up welding
process (es) ; prepare joint for welding; oxyacetylene cutting and welding;
shield metal arc welding (SMAW) --basic; SMAW--advanced; gas metal arc welding

(GMAW) --basic;

GMAW short circuit transfer (intermediate); GMAW spray and

pulsed spray, pipe transfer (advanced); flux core arc welding (FCAW); gas
tungsten arc welding (GTAW) --basic; GTAW--advanced; plasma arc cutting and
welding; in-process weld inspection; in-process rework; housekeeping
activities; emergency vehicle terminology; and wellness/physical abilities.
The first volume contains the justification, documentation, and course
syllabi for the courses. Each syllabus contains the following: course
description; prerequisites; course objectives; required course materials;
methods of instruction; lecture outline; lab outline; Secretary's Commission
on Achieving Necessary Skills competencies taught; and appropriate reference
materials. The three-volume instructor's handbook consists of technical
training modules that include some or all of the following: time required;
duty; task; objective(s); instructional materials list; references; student
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preparation; introduction; presentation outline; practical application;
evaluation; summary; and attachments, including handouts, laboratory
worksheets, and self-assessment with answer key. The handbook is arranged by
duty grouping, with technical modules developed for each task box on the
competency profile. The two-volume student laboratory manual contains a DACUM
chart and learning modules for duties A-U. Each module in the student manual
includes some or all of the following: objectives, outline, laboratory
exercises, laboratory aids, and handouts. (KC)
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MASTER DEVELOPMENT CENTER
Central Florida Community College

Central Florica Community College P.O. Box 1388
Ocala, FL 34478-1388

Dr. Charles R. Dessance, President College phone: 352-873-5823
fax: 352-873-5883

Dr. Hugh Rogers, Project Administrator Center phone: 407-384-2155

e
Manufacturing in Florida

During the past two decades, the Central Florida region near Florida’s Space Coast, Melbourne, Cape
Canaveral, Coala, Orlando, and the I-4 corridor to Tampa has experienced unprecedented economic growth.
This growth has been especially evident in the fields of acrospace, electronics, laser electro-optics, and
simulation enterprises. From 1990 to 1997 the area’s population grew by more than 13 percent to
approximately 4 million.

Manufacturing companies in the region now number more than 3000. The products manufactured range
from aerospace to space launch equipment, advanced technology emergency vehicles, to sophisticated
electronic and simulation components, circuit boards, laser equipment, wireless data systems, communication
devices, and metals fabrication. Much of the nation’s aerospace, satellite, and space facilities are
concentrated in the region, including NASA, Lockheed Martin, E.G. and G. Inc., Boeing, McDonnell
Douglas, Rockwell, Raytheon, Grumman, and Harris Corporation. Electronic companies such as Siemens,

- AT&T, Lucent, and Motorola serve both U.S. and export markets.

Central Florida, with three interstate highways (I-95, I-4, and I-75), is home to the University of Central
Florida, its 27,000 students, and programs which include comprehensive engineering and engineering
technology. Central Florida’s growth has helped to fuel the State of Florida’s growth to fourth largest state
in the U.S. with a population of 14.6 million. By 2010 the state’s population is projected to increase by more
than 13 percent with 9 percent of its total workforce involved in manufacturing.

Central Florida Community College

Central Florida Community College (CFCC), serving a total of 6,000 students, offers a center of emphasis in
Electronics, a Manufacturing Technology program with an internship requirement, an Industrial
Maintenance/Machining program, a CADD program, and a Computer Design/Application program. Ocala,
home of the college, has rapidly become an industrial center, with Lockheed Martin’s Microelectronics
Circuit Board Facility, and a second plant for Defense/Commercial Satellite Communications Manufacturing.
E-One Corporation and other companies contribute to 17 percent of the local workforce being engaged in
manufacturing.

Development Team

e Project Coordinator: Dr. Hugh Rogers, former Dean of Technical Education; served as the primary
administrator and academic coordinator for the MASTER project. He also conducted the occupational
skills profile interviews and benchmarked the welding instructional modules with review at four other
colleges: Moraine Valley (Palos Hills, IL), IVY Tech (Terra Haute, Ind), Macomb Community College
(Sterling Heights, MI), and Henry Ford Community College (Dearborn, MI).

Subject Matter Experts: Mr Bill Rhodes and Mr Doug Wilson were responsible for developing skill
standards and course/program materials for the welding technology components of the MASTER
project. Other colleges and the American Welding Society.
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Introduction

MASTER research indicates that a minimum of one year of occupational study and
training will prepare students with the entry-level skills. To prepare an advanced
Welding Technician that is knowledgeable in mathematics, metallurgy, welding design
and fabrication, requires a two-year or A.S. Degree program. This program equips the
student with a more complete understanding and the capability to understand systems
and solve problems, while allowing time for practical applications and certifications.

In this two-year program, the students progress through a series of basic welding and
general preparatory courses of an excellent nature in composition, technical
mathematics, physics, and manufacturing/metallurgical processes. Along with
comprehensive hands-on training, students also learn about the various types of
materials and processes used by today’s manufacturing industries. The Welding
program at Central Florida Community College (CFCC) has been training welders for
many years and works closely with advisory committee members to ensure that the
skills being taught are the skills relevant to industry. Students who graduate from
this course of study receive the A.S. Degree in Welding Management Technology from
CFCC. Upon graduation, students are able to interpret complex drawings, select the
correct materials, and perform all necessary welding processes. The curriculum has
been designed to prepare students to enter the welding trades. Laboratory work is
emphasized with actual industrial equipment in order to prepare students for
interesting, rewarding work in a wide variety of industries. The Welding Management
Program falls under the umbrella of Engineering Technology at CFCC. The Welding
Department also offers a one-year certificate in welding in exceptional areas of study.

After many interviews with practitioners from industry and discussions with
educators, managers, supervisors, and others involved with welding-related
occupations, the MASTER Consortium Partners have agreed to present our definition
of a welder as follows:

WELDER - that person who is responsible for the planning, layout, fit up of
materials, and operation of welding equipment to prepare the work and
perform welding operations necessary to produce a work piece to prescribed
engineering standards.

This volume contains the justification, documentation, and course syllabi for the
courses which we recommend as minimum training for individuals desiring to become
welders.

The first and most important task of the MASTER program was the development of a
foundation upon which all other works could be built. The MASTER Competency
Profile is this foundation.




These same duties and tasks were then included in both the Texas and National
Surveys for further validation. As a result of the surveys, additional refinements were
made in the Competency Profiles. These changes were incorporated into the individual
course syllabi which were used for the pilot program.

The MASTER Competency Profile for Welder has been included on the following page.
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The MASTER Competency Profile

Development of Competency Profiles at each of the MASTER sites began with visits
to representative companies for the purpose of surveying expert workers within the
industry and occupational areas under investigation. Each site began the survey
process by asking a subject matter expert in the targeted technical area, generally a
member of its faculty, to employ a modified version of the generally accepted DACUM
(Developing A Curriculum) method to categorize the major skills needed to work in the
selected occupation. As source materials, the college instructors drew on their
professional knowledge and experience of current industry requirements and trends.
The initial skill standards developed by the subject matter experts underwent
numerous internal reviews and revisions within each site, assuming final form as a
series of structured survey and interview questions designed to elicit a simple yes or
Nno response. :

To determine an appropriate survey sample, each site compiled a database of its
region’s small and medium-sized manufacturers and searched for companies likely to
employ workers in the targeted occupational area. The resulting cross-industry
samples were sorted further to achieve a balance of technological capability and
workforce size; the sample companies within each region were then asked to
participate in the project. Willing respondents were scheduled for interviews.

During the company interviews, the MASTER staff asked expert workers to identify
the primary duties and tasks performed by a typical worker and to consider the special
skills and knowledge, traits and attitudes, and industry trends that would have an
impact on worker training, employability, and performance both now and in the future.
The interview results were analyzed to create individual profiles identifying the most
common duties and skills required of workers at each company. Summaries from the
interviews of expert workers were then placed in a matrix of competencies and skills
and further reviewed and confirmed by company supervisors and specialists. These
individual company Competency Profiles served three purposes. First, they showed,
in a format that could be easily understood by both industries and educators, a picture
of the occupational specialty at a given company at that particular time. Second, these
individual company Competency Profiles furnished the company with a document for
their ownership. This, in effect, made them real partners in the work of MASTER.
Third, they often became the basis of the company’s long term training plan. An added
benefit was to display this company’s skill base to ISO 9000 auditors and others to
clarify the skill levels of the workforce.

Data for all companies were then aggregated to develop a composite Competency
Profile of industry skill standards within the selected occupational specialty area of
Machining, as shown on the following page.
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Duties

A Follow Safety
- | Practices

B | Total Quality

C | Work Ethics

WELDING
Technical Workplace Competencies

Tasks
A-1 A-2 A-3 A-4
Demonstrate | Assume Describe the Demonstrate
understanding | personal safety | purpose and Eroper
of safety rules | standards for | use of andling of
self and others | protective hazardous
equipment materials
A-5 A-6 A-T A-8
Demonstrate | Practice safety | Demonstrate Create and
knowledge of | precautions proper maintain a safe
first aid and when using wearing and work station
CPR tools use of safety
equipment
A-9 A-10 A-11 A-12
Demonstrate | Demonstrate Perform Maintain
safety eye safety inding and adequate
precautions precautions rushing ventilation
regarding ARC technique
flash safety
A-13
Mark “hot-
work”
Aol Uforstand | Lol Bollow th
pply prin- nderstan mplement ollow the
cipfes and the importance | concepts of nghty Plan d
tools of con- of quality in quality in the |3l recomm(ten
tinuous quality |the manufac- | workplace ;g‘&':&e:?tlh_s
improvement |turing process ods or tooling
B-5
Establish
methods, plans
and proce-
dures to main-
tain quality
C-1 C-2 C-3 C-4
Be prompt and | Value honest | Demonstrate Diflplay a neat
on the job in :)ivor_k ethics, high moral and clean
accordance edxcatlpn_,l_and values workplace
with work responsibi k1ty
schedule giacee wor
C-5 C-6 C-7 C-8
Practice care- | Be committed | Present a good | Support a
ful use and to excellence company image | positive work
maintenance and quality in attire and environment
of tools and attitude
equipment
C-9
Practice a
positive
attitude
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Duties

Communication
D] Skills

Work as a
Team

E

F| Mathematical
Skills

Weld-Related
Requirements

G

WELDING
Technical Workplace Competencies

Tasks
D-1 D-2 D-3 D-4
Practice being | Demonstrate Document Prepare a
a good listener | good reading, | manufacturing | recommendation
comprehension | processes for continuous
and writing improvement
skills
D-5 D-6 o D-7
Prepare a Display ability | Demonstrate
summarized %% n%u(giv edléfc‘ positive "
riority list of 1011S, g1Vv! - communication
work © °° * | rections and ac-| skills with co-
responsibilities| {ive’ criticism ;ﬁgegfsgfs
E-1 E-2 E-3 E-4
Understand Respect peer Share Facilitate the
the roles of co- | relationships | resources to work ethic by
workers accomplish completing
: necessary tasks on time
tasks and accurately
E-5 E-6 E-7 E-8
Be involved Apply creative | Support a Encourage
with problem | thinking positive good feehngs
solving attitude and morale
E-9 E-10 E-11 E-12
Understand Plan and Be willing to Demonstrate
purpose and organize work {lead in areas of | willingness to
goals of the as a team knowledge and |learn new
organization expertise methods and
skills
E-13
Demonstrate
good personal
relations skills
F-1 F-2 F-3 F-4
Exhibit Exhibit Demonstrate |Inter-convert
understanding |understanding | practical math- | Metric/English
of basic of convertin ematics in the |Measurements
arithmetic fractions an use of measure-
functions decimals ment tools
F-5 F-6
Perform grac- Use applied_sta-
tical math- tistics, graphs,
ematical appli- | and charts for
cations rel- purpose of
evant to area |an i'sns and
of work problem solving
G-1 G-2 G-3 G-4
Read job Verify and Interpret Read welding
method plan upgrade drawings and | specifications
paperwork blueprints and
procedures
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Duties

Blueprinting,
H/| Structural
Layout and
Fit-Up

Set-Up
Welding
Process(es)

Prepare
Joint for
Welding

Oxyacetylene
Cutting and
Welding

WELDING

Technical Workplace Competencies

Tasks
H-1 H-2 H-3 H-4
Understand Describe Demonstrate {Use framing
arts of alphabet of tape reading square to
lueprint lines and . | square parts
measurement
techniques
H-5 H-6 H-7 H-8
Use level and | Understand Demonstrate {Identify various
other devices |and interpret |knowledge of |structural
to verify lay- |shop drawings |welding shapes and
out for precise symbols their respective
layout parts
H-9 H-10 H-11 H-12
Identify structurall Describe proper Identify fillet |Describe proper se-
componentsand | placement weld sizes for | quence when cut-
support frame- stiffeners and various ting various
works of buildings| supports when thicknesses of |[shapes tostruc-
and their compo- | modifying existing | hase metals drawing
nents structures specs
H-13 H-14 H-15 H-16
Describe Describe the List the steps |Interpret
methods for use of jigs and | to be followed | structural
layout slopes tures m when planning | detail sheets
and rolling layout and fit- | ajob
tolerances up
H-17
Describe methods
for straightening
and removing
damaged struc-
tural and machin-
I-1 1-2 I-3 I-4
Gather Gather Check welding | Set-up
materials for |welding equipment for |equipment
the job equipment and | safety
tools

1-5
Make test-
weld to verify
parameters
J-1 J-2 J-3 J-4
Prepare joint |Clean weld Fit-up joint Verify joint

{ geometry using|area preparation
mechanical
method
K-1 K-2 K-3 K-4
Identify and Identify the Describe List the weld-
describe the safety hazards | preventive ing variables
function of and/or and describe
each piece of protective their effects on
equipment measures weld quality
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WELDING

Technical Workplace Competencies

Duties Tasks
K-5 K-6 K-7 K-8
Oxyacetylene Describe the Describe tech- | Weld mild steel| List the
gvutl:::ixpg and AWS oxyfuel |niques for pre- | sheet metal us- | variables
elding d gas welding rod| venting or re- | ing techniques | associated
(continued) classification [ ducing welding | that will mini- | with cutting
system related distor- | mize the effects
tion of distortion
K-9
Cut mild steel
plate in a safe
manner
L-1 L-2 L-3 L-4
Shield Metal Preheat joint |Initiate Perform weld | Control weld
Arc Welding welding sequence technique
(SMAW) (Basic) process
L-5 L-6 L-7 L-8
Maintain pre- |Use the carbon | Apply welders | Control post-
heat and arc process to | identification |weld
perform cut and gouge temperature
interpass base weld according to
materials procedures
L-9 L-10
Post clean Post finish
weld weld
L-11 1-12
Shield Metal Pass aperfor- Pass a perfor-
L2 Arc Welding mance qualifica- | mance qualifica-
(SMAW) tion test usin tion test using
(Advanced) SMAW on n | SMAW on stain-
steel pipein the | less steel pipein
it ition
Tdentif Ndentify th Doccribe the | dentify weld
enti entify the escribe the entify weld-
Mil %ﬁidl‘id,f tal Are GMA safety hazards | preventive and [ ing variables
(GMAW) (Basic) equipment protective and their ef-
measures fects upon weld
quality
M-5 M-6 M-7 M-8
Troubleshoot |Describe AWS | Describe Alu- | Describe most
equipment electrode minum oc. | common
classification metal classifi- | weldability prob-
system cation system | lems associated
for aluminum | with aluminum
alloys and copper alloys
M9 M-10 M-11 M-12
Perform GMAW | Demonstrate | Describe Demonstrate
fillet and %‘roove uminum | GMAW filler | ability to
weldsonTand | GMAW flat wires repair welds
butt joints on horizontal, ver-
various metalsin | tical and over-
various positions | head

16
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Duties

GMAW Short
Circuit
Transfer
(Intermediate)

GMAW Spray
and Pulsed
Spray, Pipe
Transfer
(Advanced)

Flux Core Arc
Weldin
(FCA

Gas Tun n
1} Arc Welding

(GTAW) (Basic)

WELDING

Technical Workplace Competencies

Tasks
M-13 M-14 M-15 M-16
Demonstrate |Initiate Perform weld | Control weld
machine welding sequence technique
adjustments process ‘
(voltage, amps,
wire speed)
M-17 M-18 M-19 M-20
Understand Post-clean Perform Demonstrate
welding weld interpass short circuit
characteristics preparation MAW f{lat
of various horizontal, ver-
shielding gases tical and over-
head
M-21 M-22 M-23
Post finish Describe Describe basic
weld GMAW filler weld
wires discontinuities
M-24 M-25 M-26 M-27
Demonstrate |Demonstrate Demonstrate Demonstrate
pre-weld interpass adjustment to | GMAW in flat,
cleaning cleaning pulse and horizontal, ver-
spray transfer [ tical and over-
machines head positions
M-28 M-29 M-30 M-31
Pre-heat joint, | Initiate Perform weld | Describe AISI
if required; welding sequence stainless
understand process steels
joint classification
preparation system
M-32 M-33 M-34 M-35
Describe . Describe detri- | Describe methods | Pass a perfor-
weldability prob- | mental effects | of minimizing det-| mance qualifica-
lems associated | of vibration on | rimental effects of | tion test using
with straight the life of pip- | pressure and heat | GMAW on pipe in
chromium, nickel, ing systems on life of pipe sys- | the 6G position
i tems
N-1 N-2 N-3 N-4
Understand- Troubleshoot Perform weld | Shut down
the safety FCAW sequence FCAW
factors using |equipment equipment
FCAW
equipment
0O-1 0-2 0-3 0-4
Identify Identify the Describe the Identify the
GTAW safet preventive and | welding vari-
equipment standards protective ables and their
measures effects upon
weld quality
0-5 0-6 0-7 08
Troubleshoot | Describe AWS | Describe AWS | Perform GTAW
equipment electrode filler metal fillet & groove
~ classification | classification |weldsonT and
system system but§ jointson
various metals in
various positions
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Duties

Gas Tun

ten

(Advanced)

Cutting and
Welding

In-Process
Weld
Inspection

In-Process
Rework

Housekeeping
Activities

Emergency
Vehicle
Terminology

WELDING
Technical Workplace Competencies

Tasks
0-9 0-10
Pass a perfor- Pass a perfor-
mance qualifica- | mance qualifica-
tion test usin, tion test using
GTAW on carbon | GTAW on alumi-
steel in the 6G po-| num in the 6G po-
Tdo tify and ded Tda tify and de-| Urderstand Sot
en and ded Iden and de-{ Understandthe |{Set-up Plasma
scribe the func-|scribe the func- { safety factorsin | Arc utting
tion of Plasma |tion of Plasma | Plasma Arc Cut- equipment
Cutting Arc Welding ting and Plasma
(PAC) equip- W) equip- | Arc Welding pro-
ent ment cesses
P-5 P-6 P-7
Set-up Plasma |Perform Plasma| Perform shut
Arc Welding | Arc Cutting and| down procedures
equipment Plasma Arc on Plasma Arc
Welding on | Cuttingand
various materi- | Plasma Arc Weld-
als ing equipment
8-1 Q-2
heck weld Perform visual
size inspection
R-1 R-2 R-3 R-4
Remove weld | Verify defect Pre-heat weld | Perform re-
defect and removal (if required) weld
prepare for re-
weld
R-5
Repeat in-
process
1nspection
S-1 S-2 S-3 S-4
Return unused | Store tools Secure welding | Secure
consumables equipment welding gases
S-5
Clean work
area(s)
T-1 T-2 T-3
Dlgf)lay a gen- | Understand Understand
eral under- the functions of | how compo-
standing of equipment nents relate as
emergency ve- | being a total system
hicle terminol- | ;ssembled
ogy
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Duties

WELDING

Technical Workplace Competencies

Wellness/
Physical
Abilities

Tasks

U-1 U-2 U-3 U-4
Demonstrate | Demonstrate | Abilitytowork | Displa ability
ability to lift | ability to from various posi- | to work in hot/
50 pounds tolerate tions while stand- | ¢old

heights up to | ingon concrete for] environment

100 feet extendedperiods | for 8-10 hours
U-5 U-6
Present a his- Ar%ply wellness
tory of docu- information to
mented regu- | lifestyle to
lar attendance | maintain
at work health

19

WLD-TWC1.PMS6 - 07/22/98 - Page 8




Welder

Skills, Traits and Trends

Skills and Knowledge

Communication Skills

Use Measurement Tools

Use Inspection Devices

Mathematical Skills

Reading/Writing Skills

Knowledge of Safety Regulations

Practice Safety in the Workplace

Organizational Skills

Mechanical Aptitude

Ability to Comprehend Written/
Verbal Instructions

Basic Knowledge of Fasteners

Work in Self-Directed Teams

Knowledge of Welding Equipment
and Occupational Procedures

Ability to Work as Part of a Team

Converse in the Technical Language
of the Trade

Knowledge of Occupational
Opportunities

Knowledge of Employee/Employer
Responsibilities

Knowledge of Company Quality
Improvement Activities

Practice Quality-Consciousness in
Performance of the Job

Traits and Attitudes
Strong Work Ethic
Interpersonal Skills
Punctuality
Dependability
Honesty

Neatness

Safety Awareness
Motivation
Responsibility
Physical Ability
Professional
Trustworthy
Customer Relations
Personal Ethics

29

Tool/Equipment Profic1ency

Mechanic's Tools (e.g., toolbox,
wrenches, sockets, hammers,
etc.)

Measurement Tools (scales, tapes,
calipers, micrometers)

Gages

Fixtures for Layout

Power Tools and Grinders

Drill Presses

Power Saws

Power Drills

Hydraulic/Arbor Press

SMAW Equipment

GMAW Equipment

GTAW Equipment

Plasma Arc Cutter

Oxyacetylene Equipment

Resistance Welder

Air Carbon Arc Cutter

Exothermic Rod Cutter (Mini Torch)

Track Torch

Alignment/Calibration Tools

Computer

Forklift

Personal Safety Equipment

Workbenches

Vises

Pedestal Grinders

Air Compressor

Air Powered Tools

Hydraulic Jack

Chain Hoist

Current Trends

Multiple Skills to Include Fabrication
and Assembly

Use of Automated Handling Equipment

Use of Automated Welding Eqmpment

Environmental Concerns
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The MASTER Pilot Program
Curriculum and Course Descriptions

After completing the Competency Profile for each occupational specialty area, each
MASTER partner reviewed its existing curriculum against the industry-verified skill
standards in order to identify a suitable foundation for new pilot training programs.
Because each college had to comply with the requirements of its respective college
system and appropriate state agency, the resulting pilot curricula for occupational
specialty areas tended to vary in format and academic requirements (e.g., some
programs were based on the semester system, others on the quarter system). Despite
differences in the curricula developed at the partner colleges, each of the pilot
programs was designed to achieve the following two goals mandated in the MASTER
grant proposal:

Pilot Program: “Conduct a one year pilot program with 25 or more selected
applicants at each college or advanced technology center to evaluate laboratory
content and effectiveness, as measured by demonstrated competencies and
indicators of each program area.”

Student Assessment: “Identify global skills competencies of program
applicants both at point of entrance and point of exit for entry-level and already-
employed technicians.”

(Note: Not all occupational specialty areas were pilot-tested at all Development
Centers; however, all partner colleges conducted one or more pilot programs.)

. Included on the following page is the curriculum listing for the pilot program which
was used to validate course syllabi for this occupational specialty area. The curriculum
also shows the number of hours assigned to each of the courses (lecture, laboratory and
credit hours). Also included is a description of each of the courses.
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MASTER Curriculum
Welding

AS. Degree Program

LEC LAB CR

FIRST SEMESTER
WLD 1106 Welding 1 20 40 3
WLD 2122 Shielded Metal Arc Welding 20 40 3
WLD 1112 Oxyacetylene Welding 20 40 3
ENC 1101 Freshman Composition Skills I 45 0 3
MTB 1321 Technical Mathematics 45 15 3
SECOND SEMESTER
WLD 2137 Advanced Welding I 20 40 3
WLD 1101 Blueprint Reading for Welders 30 30 3
WLD 1123 TIG (GTAW) Welding 20 40 3
ISS 1010 or Introduction to the Social Sciences or 45 0 3
WOH 1012 or World Civilizations I or
WOH 1022 World Civilizations IT
PHY 1020 Elementary Physics for Non-Science Majors 45 0 3
or
Any Physical Science
THIRD SEMESTER
WLD 1104 Manufacturing/Metallurgical Processes 30 30 3
HLP 1082 Wellness Applications 30 0
FOURTH SEMESTER
WLD 2132 Advanced Welding IT 20 40 3
WLD 2930 Welding Fabrication Techniques 20 40 3
WLD 1161 Pipe Welding : 20 40 3
SPC 2600 Effective Speaking 45 0 3
HUM 1021 Introduction to the Humanities 45 0 3
FIFTH SEMESTER
WLD 2931 Welding Design and Fabrication 20 40 3
WLD 1157 Specialty MIG and Plasma Arc Welding 15 45 3
WLD 1175 Pipe Fitting 15 45 3
Technical Elective/Specialties 100 200 5
Program Totals 670 725 64




WLD 1106

WLD 2122

WLD 1112

ENC 1101

MTB 1321

{

MASTER Course Descriptions

Welding
(A.S. Degree Program)

First Semester
Welding I (20-40-3) An introductory course including an overview of
welding as an occupation, welding terminology, fundamentals of
shielded metal arc welding, and oxyacetylene welding and cutting.
Basic blueprint reading, metallurgy, welding codes and symbols are
also covered. Practical experience will be gained in shielded metal arc
welding and oxyacetylene welding and cutting.

Shielded Metal Arc Welding (20-40-3) A course in the fundamentals
of arc welding including the operation and setup of the arc welding
machine, selection and identification of electrode classifications, and
an overview of the steel making process. Practical experience will be
gained in arc welding of basic joint configurations using a variety of
welding electrodes.

Oxyacetylene Welding (20-40-3) A course in the fundamentals of gas
welding including welding terminologies, oxyacetylene welding and
cutting procedures, fusion welding in all positions, braze welding,
cutting torch operation, gas welding of aluminum and stainless steel,
and cast measuring.

Freshman Composition Skills I (45-0-3) The first course in college
composition designed to develop skill in writing multi-paragraph
essays with emphasis on exposition, including the selection,

- restriction, organization, and development of topics. It offers the -

student opportunities to improve CLAST English skills. Students
examine selected writing samples as models of form and sources of
ideas for the student's own writing.

Technical Mathematics (45-15-3) A course in applied mathematics
for students enrolled in technical degree programs. This course teaches
algebraic functions, geometry, graphs, fundamentals of trigonometry,
and applied statistics as tools to analyze and solve technical problems.
Course also includes instruction in measurement tools and test
equipment required for precision measurements by technicians or
technologists. The scientific calculator will also be used to solve
problems in both the English and metrc systems.

23



WLD 2137

WLD 1101

WLD 1123

ISS 1010

or
WOH 1012

or

WOH 1022

PHY 1020

~ Second Semester
Advanced Welding I (20-40-30 Intermediate study of metal,
industrial practices and procedures, and various testing techniques;
arc welding in the flat position, using various thicknesses of metal.
Includes structure of the welding program, history of welding, with
emphasis on shop safety, welding safety and oxyacetylene safety.

Blueprint Reading for Welders (30-30-3) This course teaches
welding symbols and application of these symbols used on blueprints.
Design and structural layout in relation to stress and materials will be
introduced.

TIG (GTAW) Welding (20-40-3) This course delves into the
fundamentals of tungsten inert gas (TIG) welding, including the setup
and adjustment of the TIG welding machine, selection of proper
tungsten electrodes, selection of filler metals, and the use of various
shielding gases, practical experience in TIG welding basic welded
joints in stainless and mild carbon steel, aluminum sheet and casting,
and magnesium castings.

Introduction to Social Sciences (45-0-3) An introduction to the
social sciences and to the major issues facing America today. Topics
include population, minorities, cities, crime, poverty, health, the
environment, values and international relations.

World Civilizations I (45-0-3) A survey of our past emphasizing the
intellectual, cultural, political and economic forces which have shaped
our modern heritage from the civilizations of Mesopotamia, Egypt,

Greece, Rome, Medieval Christendom, Islam, Africa and the Far East.

World Civilizations II (45-0-3) A survey of the major civilizations of
the modern world. Topics include the Age of Reason, the French
Revolution, liberalism and socialism, European nationalism,
imperialism, the Great War, the Russian Revolution, fascism, national
socialism, totalitarianism, World War II, nationalism in Africa and
Asia, the Cold War, and the Post-Cold War.

Elementary Physics for Non-Science Majors (45-0-3) This course
provides a basic introduction to the several traditional divisions of
classical physics. These include mechanics, heat, material properties,
molecular and atomic structure, electricity and magnetism, wave
motion, including light and sound, optics, radioactivity, and the basic
postulates of relativity.
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WLD 1104

HLP 1082

WLD 2132

WLD 2930

WLD 1161

SPC 2600

HUM 1021

WLD 2931

WLD 1157

Third Semester
Manufacturing and Metallurgical Processes (30-30-3) This course
provides an overview of basic manufacturing processes related to
welding as well as the study of the science and technology of metals.

Wellness Applications (30-0-2) This course will cover modules of the
basic wellness concepts with concentration on cardiovascular fitness
and personal lifestyle improvement.

Fourth Semester
Advanced Welding II (20-40-3) Advanced study of metal, industrial
practices and procedures, and various testing techniques; arc welding
in the flat position, using various thicknesses of metal. Includes
structure of the welding program, history of welding, with emphasis on
shop safety, welding safety and oxyacetylene safety.

Welding Fabrication Techniques (20-40-3) This course expands the
skills and competencies gained in past welding curriculum. Basic
layout and material usage, material identification, and welding
process selection will be taught.

Pipe Welding (20-40-3) A course in the fundamentals of pipe welding
mcluding pipe welding terminology, oxyacetylene welding and brazing
of small diameter pipe, shielded metal arc welding of large diameter
pipe. Extensive use of the oxyacetylene cutting process for pipe
beveling is an integral aspect of this course.

Effective Speaking (45-0-3) The nature and basic principles of
speech, with emphasis on improving speaking and listening skills
common to all forms of communication through a variety of
experiences in public speaking.

Introduction to the Humanities (45-0-3) An exploration of the arts,
ideas and values in Western culture.

Fifth Semester
Welding Design and Fabrication (20-40-3) This course teaches
advanced techniques in metal fabrication. Advanced layout and
blueprint interpretation will be taught.

Specialty MIG and Plasma Arc Welding (15-45-3) This course is

for students in their final semester of the A.S., A.AS. option and the
Occupational Certificate welding programs. This course will cover the

20



WLD 1175

fundamentals of MIG welding, layout work, fabrication, and repair
type welding. The student will have the opportunity to fine-tune gas,
arc, TIG, and oxyacetylene cutting skills before entering the job
market. This course will also cover job-seeking techniques, such as:
application forms, resume writing, and interview procedures.

Pipe Fitting (15-45-3) A course covering the fit up and welding of all
common pipe configurations. Extensive use of the shielded metal arc
welding and the oxyacetylene cutting processes is an integral aspect of
this course.
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The MASTER
Technical Workplace Competencies
and
Course Crosswalk

After development of appropriate curricula for the pilot programs, each MASTER
college beganto develop individual course outlines for its assigned specialty area. The
skill standards identified in the Competency Profile were cross walked against the
technical competencies of the courses in the pilot curriculum. The resulting matrix
provided a valuable tool for assessing whether current course content was sufficient
or needed to be modified to ensure mastery of entry-level technical competencies. Exit
proficiency levels for each of the technical competencies were further validated through
industry wide surveys both in Texas and across the nation.

The Technical Workplace Competencies and Course Crosswalk on the following pages
presents the match between industry—identified duties and tasks and the pilot
curriculum for Welding. Course titles are shown in columns; duties and tasks, in rows.
The Exit Proficiency Level Scale (see Figure 1), an ascending scale with 5 as the
highest level of proficiency, includes marked boxes indicating whether the task is
covered by the instructor during the course; the numbers 1-5 indicate the degree of
attention given to the task and the corresponding proficiency expected on the part of
the student upon completion of the course of studies. The crosswalk is intended to
serve as an aide to other instructional designers and faculty in community college
programs across the nation.

EXIT PROFICIENCY LEVEL SCALE
Technical
Workplace 1 9 8 4 5
Competency
Rarely Routinely Routinely with | Routinely Initiates/
with Limited Without Improves/
Supervision Supervision Supervision | Modifies and
Supervises
Others
Figure 1

Included on the following pages is the Technical Workplace Competencies and Course
Crosswalk for the pilot program curriculum. This crosswalk validates the fact that the
duties and tasks which were identified by industry as being necessary for entry-level
employees have been incorporated into the development of the course syllabi.
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C-8 Support a positive work environment

C-9 Practice apositive attitude

D. COMMUNICATION SKILLS

D-1 Practicebeing a good listener

D-2 Demaonstrate good reading, comprehension and writing sidlls

D4 Prepare arecommendation for continuous improvement

D-5 Prepare a summarized priority List of work responsihilities

Sogipilow directions give directionsandacoept. | 1| gl g| g) g| B R| B | R| R| MR | M| R| P| P|R| R|R] 5

D6

D-7 Demonstrate positive commmunication skillswith co-workers

E. WORKASATEAM

E-1 Understsnd the roles of co-workers

E-2 Respect peer relationships

E-3 Share resources to accomplish necessary tasks

by completing tasks on time and

accurately

E-4 Facilitate the work ethic
E-5 Beinvolved with problem solving

E-6 Apply crestive thi

E-7 Support apositive attitude

E-9 Understend purpose and goals of the orgamization

E-10 Plan and organize work as a team

and expertise

to lead in aress of know

E-11 Be willi

E-12 Demonstrate willingnessto learn new methods and skills

E-13 Demanstate good personal relations dills

F. MATHEMATICAL SKILLS

¥-1 Exhibit understanding of basic arithmetic fimctions

F-2 Exhibit understanding of converting fractions and decimals

]

and Reinforced M=Mastered P=General Educstion

I=Introduced and Taueht R=Repeated
29
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r placoment of stiffeners andsupports when IRRPRRRRRRNdRMMRPPRRR4
H- 11 Identify fillet weld sizes for various thicknesses of base IRRPRRRRRRJRMMRPPRRR 4

tobe followed when

practical mathematics i the use of measure-
G,STRUCTURAL LAYOUT AND FIT-UP
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liedstatistics, graphs, and charts for purposeof analy-

buildings and thetr companents

H-10

H-12 Describe proper sequence when cutting various shapes to
structursl drawing specs - IRRPRRRRRRMiRMM]RPPRRR:!

H-8 Identify variousstructural shapes snd their respective parts
H-9 Identify structural components and support frameworks of

H-13 Describe methodsfor layout slopes and rolling tolerances
H-14 Describe the use of jigs and fixtures in layout and fit-up
H-17 Describe methods for straightening and removing damaged

WELDING TECHNOLOGY
H-16 Interpret structural detil sheets

H-15 List the

F-501E‘;vefgmpra!malmthematwalapphcatxmsmlevantwama 1Rl &l p Ml RIR R R R

F4 Inter-convert MetricEnglich measurements
H-3 Demonstrate tape reading and measurement tedmiques
H-6 Understand and interpret shop drawings for precise

H-5 Uselevel and other devices to verify layout

G4 Read welding specifications and procedures
H-4 Use framing square to square parts

Technical Workplace Co
G-3 Interpret drawings andblueprints

G-2 Verify snd upgrade paperwork
H-1 Understand parts of blueprint

F-3 Demonstrate

ment tools
G-1 Read job method plsn
H-2 Describe alphsbet of lines

F6 Use

G. WELD-RELATED REQUIREMENTS

H. BL

Page3
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L SET-UPWELDING PROCESS(ES)

I-1 Gather materials for the job

I-2 Gather welding equipment and tools

13 Check welding equipment for safety

14 Set-up equipment

I-5 Maketest-weld to verify parameters

d. PREPARE JOINT FORWELDING

J-1 Prepare joint geometry using mechsmical method

J-2 Clean weld area

joint

J-3 Fit-

K PERFORM OXYACETYLENE CUTTINGAND WELDING

K-1 Identify snd describe the function of each piece of equipment

K-2 Identify the safety hazards

K-3 Desaribe preventive andior protective measures

K-4q£;ﬁ!t,he welding varisbles and describe their effects an weld

K5 tHlelaaribetl:neAWScutyfuselgaswalcling rod dassification sys-

K6 Describe techni

for preventing or reducmg welding re-

ques

lated distortion

K-7 Weld mildsteel sheet metal using techniques that will mini-

mize the effectsof distortion

K-8 List the varishles associated with cutting

K-9 Cut mildsteel plate in asafe manner

L1. SHIELDED METAL ARC WELDING (SMAW) (BASIC)

1-1 Preheat jomt

L2 Initiate weldt

13 Perform weld sequence

L4 Controlweld technique

General Education
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M:18 Post-clean weld

M-19 Perform interpass preparation

tal, vertical

and overhead

M-20 Demanstrate short circuit GMAW flat horizen

M:-21 Post finish weld

M-22 Describe GMAW filler wires

M-23 Describe basic weld discontimuities

Y, PIPE

M3. GMAW SPRAY AND PULSED SPRA

| TRANSFER(ADVANCED)

M-24 Demonstratepre-weld deaning

M:-25 Demonstrate interpassdeaning
M-26 Demonstrate a

djustment to pulse and spray transfer ma-

chines
M-27 Demanstrate GMAWin

flat, horizontal, vertical and over-

head positions
M-28 Pre-heat joint, i required; understand jomnt preparation

M-29 Initiate welding process

M-30 Perform weld sequence

M-31 Describe AISI st ainless steels classification system

associated with straight chro-
steel

M-33 Describe detrimental effects of vibration an the life of

M-32 Describe weldability
mimn, nicke} samd stai

—

sure snd best on life of pipe systems

M-34 Describe methods of minimizing detrimental effects of pres-
M-35 Passa performanoce qualification test using GMAW on pipe
in the 6G position

N. FLUXCORE ARCWELDING (FCAW)

factorsusing FCAW.
t

W

N-1 Understandthe

N-3 Perform weld sequence

General Education
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WELDING TECHNOLOGY
Technical Workpladce Competenc
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S. HOUSEKEEPING ACTIVITIES

S-1 Retum unused consumables

S-2 Storetools

S-3 Secure welding equipment

S4 Secure welding gases
S5 Clean work ares(s)

T. EMERGENCY VEHICLE TERMINOLOGY

T-1 Display ageneral understanding of emergency vehide termi- I

T-2 Understand the functionsof equipment being assemnbled

T-3 Understand how componentsrelate as a total system

U. WELLNESS/PHYSICAL ABILITIES

U-1 Demonstrate ability to hft 50 pounds

U-2 Demonstrate ability to tolerate heightsup to 100 feet

oancrete forextended periods

U-3 Ability to work from various positions while standing on

U< Display abilityto work in hot/oold enviranment for 8-10 hours

U-5 Present ahistory of documented regular attendance at work

U-6 Apply wellness information to lifestyle tomaintain health
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SCANS

The Secretary’s Commission on Achieving Necessary Skills (SCANS), U. S.
Department of Labor, has identified in its “AMERICA 2000 REPORT” the following
five competencies and a three-part foundation of skills and personal qualities that are
needed for solid job performance:

COMPETENCIES:
Resources: Identifies, organizes, plans, and allocates resources
Interpersonal: Works with others
Information: Acquires and uses information
Systems: Understands complex inter-relationships
Technology: Works with a variety of technologies
FOUNDATION SKILLS:
Basic Skills: Reads, writes, performs arithmetic and mathematical
operations, listens, and speaks well
Thinking Skills: Thinks creatively, makes decisions, solves problems,
uvisualizes, knows how to learn, and reasons
Personal Qualities: Displays responsibility, self-esteem, sociability, self-

management, integrity, and honesty

Recognizing the value of SCANS proficiencies to job performance as well as the
growing mandate in many states to include SCANS activities in course curricula,
MASTER asked survey respondents to review the SCANS skill sets in the context of
the draft skill standards for each occupational specialty area. MASTER also
incorporated an evaluation of SCANS competencies and foundation skills into its
assessment of the pilot training curricula. The results were summarized in a crosswalk
that allowed the MASTER staff to modify course contents where needed to strengthen
the achievement of SCANS competencies.

As soft skills, the SCANS competencies are inherently difficult to quantify. MASTER
realizes that some faculty will emphasize the SCANS more or less than others. In time,
faculty will learn to make these types of SCANS activities an integral and important
part of the teaching process.

36



MASTER Curriculum
Welding

A.S. Degree Program

LEC LAB CR

FIRST SEMESTER
WLD 1106 Welding I 20 40 3
WLD 2122 Shielded Metal Arc Welding 20 40 3
WLD 1112 Oxyacetylene Welding 20 40 3
ENC 1101 Freshman Composition Skills I 45 0 3
MTB 1321 Technical Mathematics 45 15 3
SECOND SEMESTER
WLD 2137 Advanced Welding 1 20 40 3
WLD 1101 Blueprint Reading for Welders 30 30 3
WLD 1123 TIG (GTAW) Welding 20 40 3
ISS 1010 or Introduction to the Social Sciences or 45 0 3
WOH 1012 or World Civilizations I or
WOH 1022 World Civilizations IT - -
PHY 1020 Elementary Physics for Non-Science Majors 45 0 3
or
Any Physical Science
THIRD SEMESTER
WLD 1104 Manufacturing/Metallurgical Processes 30 30 3
HLP 1082 Wellness Applications 30 0 2
FOURTH SEMESTER
WLD 2132 Advanced Welding II 20 40 3
WLD 2930 Welding Fabrication Techniques 20 40 3
WLD 1161 Pipe Welding 20 40 3
SPC 2600 Effective Speaking 45 0 3
HUM 1021 Introduction to the Humanities 45 0 3
FIFTH SEMESTER
WLD 2931 Welding Design and Fabrication 20 40 3
WLD 1157 Specialty MIG and Plasma Arc Welding 15 45 3
WLD 1175 Pipe Fitting 15 45 3
Technical Elective/Specialties 100 200 5
Program Totals 670 725 64

J9)Somag IS



MASTER PROGRAM
Welding |

Course Syllabus

.}
Total lecture hours: 20 Total lab hours: 40 Credit hours: 3
COURSE DESCRIPTION:

An introductory course including an overview of welding as an occupation, welding
terminology, fundamentals of shielded metal arc welding, and oxyacetylene welding
and cutting. Practical experience will be gained in shielded metal arc weldmg and
oxyacetylene welding and cutting.

PREREQUISITES: None
COURSE OBJECTIVES:

After successful completion of this course, the students will be able to:

1. Identify safety procedures unique to the types of welding covered in this
program;

Provide guidance for a general understanding of employability;
Demonstrate knowledge of welding metallurgy;

Demonstrate knowledge of joint design and welding terms;

Demonstrate ability to interpret drawings, blueprints, and weld symbols;
Increase knowledge of proper application of welding skills;

Increase knowledge of American Weldmg Society Standards (AWS);
Demonstrate knowledge of adequate preparation of welding surfaces; and,
Increase skill level to pass welding tests offered by an employer.

A R ol

REQUIRED COURSE MATERIALS:

Textbook: Welding Technology Today, Principles and Practices, Craig
Stinchcomb, Publisher: Prentice Hall, Inc., New Jersey, Latest
Edition

Lab Manual: Student handbook

METHODS OF INSTRUCTION:

Lecture: Presentations and demonstrations.
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Laboratbry: Practice with coaching and close supervision.

Method of Evaluation: A student’s grade will be based on multiple measures of
performance, including:

1. Tests and quizzes administered throughout the term;

2. Instructor’s observation of hands-on performance; and,

3. Student closely following safety and shop procedures.

LECTURE OUTLINE:

Lecture Topics Contact Hrs.

Identify all safety and set-up procedures

Identify weld symbols and increase
knowledge of fabrication skills

Select and use hand tools and measuring
devices and their safety

Classify metal using charts and tables

Prepare metal for welding and burning

Read and implement welding procedures

Weld and bend test coupons

Apply shop policies and procedures

Apply surfacing skills

Weld multi-pass tee joints in all positions

Apply gas welding skills

Apply Shield Metal Arc Welding (SMAW) skills

Apply Gas Tungsten Arc Welding (GTAW) skills

Apply Gas Metal Arc Welding (GMAW) skills
and Flux Core Arc Welding (FCAW) skills

Apply plasma arc skills —_—
Total Lecture Hours 20

LAB OUTLINE:

Lab Topics Contact Hrs.

See Laboratory Handbook —

Total Lab Hours 40

COURSE OBJECTIVES: SCANS COMPETENCIES

The Secretary’s Commission on Achieving Necessary Skills (SCANS), U.S. Department
of Labor, has identified in its “AMERICA 2000 REPORT” that all students should
develop a new set of competencies and foundation skills if they are to enjoy a productive,
full and satisfying life. These are in addition to the Technical Workplace Competencies
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required by industry. SCANS is made up of five competencies and a three-part
foundation of skills and personal qualities that are needed for solid job performance.
All italicized headings in this section are direct quotations from “What Work Requires
of Schools: A SCANS Report for America 2000.”

The following activities will be performed by each student for successful completion
of this course:

I. COMPETENCIES

A.

Resources: Identifies, organizes, plans, and allocates resources

1. Allocates time to complete assigned tasks on schedule

2.  Determines and allocates required materials and resources for
meeting objectives

3. Evaluates skills, performance, and quality of work and provides
feedback

Interpersonal: Works with others

1. Participates as a member of the team, contributing to group
effort

2. Provides individual assistance/direction to peers as requested

3. Determines and meets expectations

4 Exercises leadership qualities to effectively communicate ideas
and make decisions.

5. Negotiates resources in order to accomplish objectives

6. Works well with all members of the class

Information: Acquires and uses information

1. Acquires and evaluates information

2. Organizes and maintains information

3. Interprets and communicates information

Systems: Understands complex inter-relationships

1. Understands and works well with social, organizational, and
technological systems

2. Monitors and corrects performance of system during operation

3. Recommends modifications to system to improve performance

Technology: Works with a variety of technologies

1. Chooses relevant procedures, tools, and equipment

2. Applies appropriate procedures and techniques to accomplish
tasks

3. Identifies or solves problems to maintain equipment

II. FOUNDATION SKILLS

A.

Basic Skills: Reads, writes, performs arithmetic and mathematical
operations, listens and speaks '

.



1 Reading: Locates, understands, and interprets written
information in prose and in documents such as manuals,
graphs, and schedules
a. Demonstrates basic reading skills including abilities to

perceive main ideas, draw appropriate conclusions, detect
a sequence, locate answers, find facts, and infer from
written texts

b. Demonstrates course specific reading skills including
abilities to read, interpret, and comprehend information
from text and supplemental materials on a level to
facilitate productive independent and group study

C. Demonstrates ability to read, interpret, and utilize
information from course specific instruments (i.e., charts,
diagrams, graphs, schematics, blueprints, flow charts,
etc.)

d. Demonstrates ability to read, interpret, and follow
schedules and procedural instructions in a timely and
appropriate manner

e. Demonstrates ability to choose and use most appropriate
reading method (skim, scan, or read for comprehension)
for materials

2. Writing: Communicates thoughts, ideas, information, and
messages in writing; and creates documents such as letters,
directions, manuals, reports, graphs, and flow charts
a. Demonstrates basic writing skills including abilities to

produce written documents which conform with accepted
grammatical and communication standards required for
effective daily functioning

b. Demonstrates effective written study skills including note
taking, maintaining course specific journals, workbooks,
manuals, etc.

c. Demonstrates technical writing skills in preparing
outlines, summaries, time lines, flow charts, diagrams,
etc. appropriate to materials covered

d. Demonstrates ability to complete all required writings in
a timely, complete, and professional manner

e. Demonstrates competence in subject matter through the
organization and presentation of answers to required
written assessments

3. Arithmetic/Mathematics: Perform basic computations and
approaches practical problems by choosing appropriately from a
variety of mathematical techniques
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a. Demonstrates proficiency in basic arithmetic functions
including ability to add, subtract, multiply, and divide
whole numbers, fractions, decimals, and percentages

b. Demonstrates ability to read, comprehend, and select
appropriate math procedures to work basic math
problems

c. Demonstrates ability to understand and perform
multi-step computations

d. Demonstrates ability to read, interpret, and use standard
measuring devices

e. Demonstrates ability to comprehend, retain, and utilize

course specific measuring devices effectively

f. Demonstrates ability to understand, retain, and utilize
higher mathematical formulas and functions required for
course specific math performance

g. Demonstrates ability to appropriately transfer
mathematical calculations and mformatlon from paper to
machines

4. Listening: Receives, attends to, interprets, and responds to

verbal messages and other cues

a. Functions at minimal or above required hearing levels to
receive, attend, interpret, and respond to verbal messages
and instructions and to safely operate machinery

b. Demonstrates ability to hear, comprehend, and
appropriately follow directions

c. Demonstrates auditory ability to hear, comprehend, and
utilize verbal classroom as well as other auditory
instruction

d. Demonstrates ability to discriminate between essential
and non-essential verbal information and react
appropriately

e. Demonstrates ability to focus and fine-tune listening
skills to receive, interpret, and respond to various sounds

f. Demonstrates ability and maturity to seek and receive
additional individualized instruction as needed

5. Speaking: Organizes ideas and communicates orally

a. Demonstrates appropriate listening and speaking skills
in personal conversations

b. Demonstrates ability to choose and orgamze appropnate
words to effectively communicate

c. Demonstrates ability to speak clearly and distinctly with
appropriate volume, tone, and body language for situation
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d. Demonstrates ability to spontaneously organize and
present appropriate answers and/or short presentations
for classroom and /or assessment purposes

e. Demonstrates ability to formulate, organize, and deliver
' major presentations to peers or groups
f. Demonstrates ability to speak effectively in one-on-one,

small group, or large group presentations
g. Demonstrates ability to take responsibility for
presentations
B. Thinking Skills: Thinks creatively, makes decisions, solves
problems, visualizes, knows how to learn and reasons
1. Decision Making: Specifies goals and constraints, generates
alternatives, considers risks, and evaluates and chooses best
alternative
a. Demonstrates ability to objectively assess personal
strengths and weaknesses
b. Demonstrates ability to set realistic short-term and
long-term goals
c.' Demonstrates ability to recognize and distinguish
between positive and negative alternatives
d. Demonstrates ability to identify potential pitfalls and
take evasive actions
e. Demonstrates ability to objectively and responsibly
evaluate alternatives by testing hypotheses and selecting
most appropriate response
f. Demonstrates ability to profit from negative evaluations
or mistakes by reformulating, redirecting, reconstructing,
or retesting alternatives
g. Demonstrates maturity in taking responsibility for
decisions
2. Problem Solving: Recognizes problems and devises and
itmplements plan of action
a. Demonstrates ability to detect problem through
observation, inquiry, or directive
b. Demonstrates ability to grasp appropriate overview and
degree of seriousness of problem and to behave
responsibly in situation

c. Demonstrates ability to generate alternatives or options
for problem solution

d. Demonstrates ability to research options, assess and
evaluate options, and determine appropriate and best
solution

Demonstrates ability to initiate and effect solution
Demonstrates ability to take responsibility for outcomes

M o
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g. Demonstrates ability to effectively problem solve in
individual, team, or group situations
3. Seeing Things In the Mind’s Eye: Organizes, and processes
symbols, pictures, graphs, objects, and other information
a. Functions at minimum or above required visual levels in
order to see, interpret, attend and respond to visual
imagery and meet safety requirements for necessary

machinery

b. Demonstrates ability to read, interpret, and act upon
signs, symbols, and other visual cues

c. Demonstrates ability to visually discriminate in gross and
fine imagery

d. Demonstrates ability to visualize abstractly

e. Demonstrates ability to apply visual imagery to applied
tasks

4. = Knowing How to Learn: Use efficient learning techniques to

acquire and apply new knowledge and skills

a. Demonstrates mastery of basic reading, math, and
language skills through application

b. Demonstrates ability to translate abstract theory into
practical application

c. Demonstrates ability to incorporate and generalize new
learning into a sequential learning process

d. Demonstrates knowledge of good study skills and

learning habits
5. Reasoning: Discovers a rule or principle underlying the

relationship between two or more objects and applies it when

solving a problem

a. Demonstrates use of simple logic

b. Demonstrates ability to distinguish relationships

C. Demonstrates ability to determine and isolate factors in
relationships

d. Demonstrates and applies knowledge through practice

e Recognizes that attitudes, skills, and practice are
essential to productivity

f. Demonstrates ability to discriminate between positive

and negative, and act accordingly
C. Personal Qualities: Displays responsibility, self-esteem, sociability,
self-management, and integrity and honesty
1 Responsibility: Exerts a high level of effort and perseveres
towards goal attainment
a. Demonstrates ability to formulate realistic and useful
short and long term goals and complete steps necessary to
timely achieve goals
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b. Demonstrates ability to make adjustments, revisions, and
changes to achieve goals in a cooperative and polite
manner

c. Demonstrates ability to focus on task at hand and work to
completion

d. Demonstrates good work ethics through regular

attendance, adequate classroom preparations, and

appropriate use of classroom time

Demonstrates maturity to take responsibility for actions

Demonstrates ability to cooperatively work in individual,

team, and group situations in timely and effective

manner

2. Self-Esteem: Believes in own self-worth and maintains a
Dpositive view of self

= o

a. Presents a positive attitude toward tasks
b. Demonstrates ability to separate work and personal
behaviors

c. Actively participates in learning opportunities by sharing
knowledge and skills with peers and instructors

d. Demonstrates ability to accept personal strengths and
weaknesses and builds on positive behaviors

e. Demonstrates ability to accept and use constructive
criticism
f. Accepts positive reinforcement in an appropriate manner

3. Sociability: Demonstrates understanding, friendliness,

adaptability, empathy, and politeness in group settings

a. Demonstrates appropriate and acceptable social behaviors
in interactions

b. Demonstrates ability to work cooperatively in individual,
team, or group situations

c. Demonstrates active interest in peers by offering
assistance, sharing resources, and sharing knowledge in a
professional and acceptable manner

d. Demonstrates professional work ethic by separating work
and personal social behaviors and acting accordingly

4. Self-Management: Assesses self accurately, sets personal goals,

monutors progress, and exhibits self-control

a. Accepts personal strengths and weaknesses and uses the
same for positive advancement

b. Demonstrates ability to continuously set, assess, choose,
and modify objectives as the situation demands in an
appropnate manner

c. Demonstrates ability to formulate and follow personal
schedules




d. Demonstrates ability to wisely use classroom time

e. Demonstrates use of good study habits and skills

f. Demonstrates maturity to take responsibility for own
actions

5. Integrity/Honesty: Chooses ethical courses of action

a. Knows and demonstrates ability to distinguish between
positive and negative behaviors

b. Demonstrates honesty and integrity in working with
peers and supervisors

c Takes full responsibility for personal actions

d. Demonstrates understanding of consequences for negative
ethical behaviors and accepts responsibility for same
when applicable

e. Demonstrates positive work and social ethics in
undertakings

Appropriate Reference Materials:

1. MASTER Technical Modules:

WLD-A1 through WLD-A13;

WLD-B1 through WLD-BS5;

WLD-C1 through WLD-C9;

WLD-D1 through WLD-D7;

WLD-E1 through WLD-E13;

WLD-F1 through WLD-F6;

WLD-G1 through WLD-G4;

WLD-H1 through WLD-H17;

WLD-I1 through WLD-I5;

WLD-J1 through WLD-J4;

WLD-K1 through WLD-K9;

WLD-L1 through WLD-L12;

WLD-M1 through WLD-M35;

WLD-N1 through WLD-N4;

WLD-O1 through WLD-010;

WLD-P1 through WLD-P7;

WLD-Q1 through WLD-Q2;

WLD-R1 through WLD-R5;

WLD-S1 through WLD-S5;

WLD-T1 through WLD-T3; and,

WLD-U1 through WLD-US6.
Machinery’s Handbook, Industrial Press, Latest Edition
Welding Technology Today, Principles and Practices, Stinchcomb, Craig;
Prentice Hall Inc., New Jersey, Latest Edition
4. Welder Handbook, (W-100) E-1 Corp., Publication # 51077, Latest Edition

R\
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5. Hobart Audio-Visual Training Program, Latest Edition
6. Miller Audio-Visual Training Program, Latest Edition
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MASTER PROGRAM
Shielded Metal Arc Welding

Course Syllabus

Total lecture hours: 20 Total lab hours: 40 Credit hours: 3

COURSE DESCRIPTION:

A course in the fundamentals of arc welding including the operation and set up of the
arc welding machine, selection and identification of electrode classifications, and an
overview of the steel making process. Practical experience will be gained in arc welding
of basic joint configurations using a variety of welding electrodes.

PREREQUISITES: None
COURSE OBJECTIVES:

After successful completion of this course, the students will be able to:

Identify safety procedures unique to this type of welding;

Become proficient in identifying metal;

Demonstrate employability skills;

Demonstrate knowledge of adequate preparation of welding surfaces;

Give a general understanding of American Welding Society (AWS) standards;
Identify proper applications with AC and DC welding;

Become proficient in applying Shielded Metal Arc Welding (SMAW) skills;
Become proficient in SMAW position welding; and,

Identify and select proper electrodes size and alloy.

PSSO R WM~

REQUIRED COURSE MATERIALS:

Textbook: Welding Technology Today, Principles and Practices, Craig
Stinchcomb, Publisher: Prentice Hall, Inc., New Jersey, Latest
Edition .

Lab Manual: Student handbook

METHODS OF INSTRUCTION:

Lecture: Presentations and demonstrations.

Laboratory: Practice with coaching and close supervision. °
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Method of Evaluation: A student’s grade will be based on multiple measures of
performance, including:

1. Tests and quizzes administered throughout the term;

2. Instructor’s observation of hands-on performance; and,

3. Student closely following safety and shop procedures.

LECTURE OUTLINE:

Lecture Topics Contact Hrs.

Review safety procedures

Identify metal using appearance, weight,
spark test and magnetic properties

Run beads and apply surfacing skills using
SMAW equipment

Prepare pipe joints for welding

Weld single pass and multi pass, lap joints,
tee joints and butt joints using SMAW
equipment

Weld with low hydrogen electrodes

Weld guided bend test plates

Welding inspection and testing

Cut with SMAW equipment

Use of current industry standards, practices,
and techniques

Show an ability to ask questions and follow
written and oral instructions

Total Lecture Hours 20

LAB OUTLINE:
Lab Topics Contact Hrs.

See Laboratory Handbook —
Total Lab Hours 40

COURSE OBJECTIVES: SCANS COMPETENCIES

The Secretary’s Commission on Achieving Necessary Skills (SCANS), U.S. Department
of Labor, has identified in its “AMERICA 2000 REPORT"” that all students should
develop a new set of competencies and foundation skills if they are to enjoy a productive,
full and satisfying life. These are in addition to the Technical Workplace Competencies
required by industry. SCANS is made up of five competencies and a three-part
foundation of skills and personal qualities that are needed for solid job performance.
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All italicized headings in this section are direct quotations from “What Work Requires
of Schools: A SCANS Report for America 2000.”

The following activities will be performed by each student for successful completion
of this course:

L

IIL.

COMPETENCIES

A.

Resources: Identifies, organizes, plans, and allocates resources

1. Allocates time to complete assigned tasks on schedule

2. Determines and allocates required materials and resources for
meeting objectives

3. Evaluates skills, performance, and quality of work and provides

' feedback

B. Interpersonal: Works with others
1. Participates as a member of the team, contributing to group
effort
2 Provides individual asmstance/dlrectmn to peers as requested
3. Determines and meets expectations
4 Exercises leadership qualities to effectively communicate ideas
and make decisions.
5. Negotiates resources in order to accomplish objectives
6. Works well with all members of the class
C. Information: Acquires and uses information
1. Acquires and evaluates information
2. Organizes and maintains information
3. Interprets and communicates information
D. Systems: Understands complex inter-relationships
1. Understands and works well with social, organizational, and
technological systems
2. Monitors and corrects performance of system during operation
3. Recommends modifications to system to improve performance
E. Technology: Works with a variety of technologies
1. Chooses relevant procedures, tools, and equipment
2. Applies appropriate procedures and techniques to accomplish
tasks
3. Identifies or solves problems to maintain equipment
FOUNDATION SKILLS
A. Basic Skills: Reads, writes, performs arithmetic and mathematical

operations, listens and speaks
1. Reading: Locates, understands, and interprets written

information in prose and in documents such as manuals,
graphs, and schedules
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a. Demonstrates basic reading skills including abilities to
‘ perceive main ideas, draw appropriate conclusions, detect
a sequence, locate answers, find facts, and infer from
written texts

b. Demonstrates course specific reading skills including
abilities to read, interpret, and comprehend information
from text and supplemental materials on a level to
facilitate productive independent and group study

C. Demonstrates ability to read, interpret, and utilize
information from course specific instruments (i.e., charts,
diagrams, graphs, schematics, blueprints, flow charts,
etc.)

d. Demonstrates ability to read, interpret, and follow
schedules and procedural instructions in a timely and
appropriate manner

e. Demonstrates ability to choose and use most appropriate
reading method (skim, scan, or read for comprehension)
for materials

2. Writing: Communicates thoughts, ideas, information, and
messages in writing; and creates documents such as letters,
directions, manuals, reports, graphs, and flow charts

a. Demonstrates basic writing skills including abilities to

~ produce written documents which conform with accepted
grammatical and communication standards required for
effective daily functioning

b. Demonstrates effective written study skills including note
taking, maintaining course specific journals, workbooks,
manuals, etc.

C. Demonstrates technical writing skills in preparing
outlines, summaries, time lines, flow charts, diagrams,
etc. appropriate to materials covered

d. Demonstrates ability to complete all required writings in
a timely, complete, and professional manner !

e. Demonstrates competence in subject matter through the
organization and presentation of answers to required
written assessments

3. Arithmetic/Mathematics: Perform basic computations and

approaches practical problems by choosing appropriately from a

variety of mathematical techniques

a. Demonstrates proficiency in basic arithmetic functions
including ability to add, subtract, multiply, and divide
whole numbers, fractions, decimals, and percentages
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- b. Demonstrates ability to read, comprehend, and select
appropriate math procedures to work basic math

problems

c. Demonstrates ability to understand and perform
multi-step computations

d. Demonstrates ability to read, interpret, and use standard
measuring devices -

e. Demonstrates ability to comprehend, retain, and utilize

course specific measuring devices effectively

f. Demonstrates ability to understand, retain, and utilize
higher mathematical formulas and functions required for
course specific math performance

g. Demonstrates ability to appropriately transfer
mathematical calculations and information from paper to
machines

4. Listening: Receives, attends to, interprets, and responds to

verbal messages and other cues

a. - Functions at minimal or above required hearing levels to
receive, attend, interpret, and respond to verbal messages
and instructions and to safely operate machinery

b. Demonstrates ability to hear, comprehend, and
appropriately follow directions

c. Demonstrates auditory ability to hear, comprehend, and
utilize verbal classroom as well as other auditory
1mstruction

d. Demonstrates ability to discriminate between essential
and non-essential verbal information and react
appropriately

e. Demonstrates ability to focus and fine-tune listening
skills to receive, interpret, and respond to various sounds

f. Demonstrates ability and maturity to seek and receive
additional individualized instruction as needed

5. Speaking: Organizes ideas and communicates orally

a. Demonstrates appropriate listening and speaking skills
in personal conversations

b. Demonstrates ability to choose and organize appropriate
words to effectively communicate

c. Demonstrates ability to speak clearly and distinctly with
appropriate volume, tone, and body language for situation

d. Demonstrates ability to spontaneously organize and
present appropriate answers and/or short presentations
for classroom and /or assessment purposes

e. Demonstrates ability to formulate, organize, and dehver
major presentations to peers or groups
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f. Demonstrates ability to speak effectively in one-on-one,
small group, or large group presentations
g. Demonstrates ability to take responsibility for
presentations
B. Thmkmg Skills: Thinks creatively, makes decisions, solves
problems, visualizes, knows how to learn and reasons
1 Decision Making: Specifies goals and constraints, generates
alternatives, considers risks, and evaluates and chooses best
alternative
a. Demonstrates ability to objectively assess personal
strengths and weaknesses
b. Demonstrates ability to set realistic short-term and
long-term goals
c. Demonstrates ability to recognize and distinguish
between positive and negative alternatives
d. Demonstrates ability to identify potential pitfalls and
take evasive actions
e. Demonstrates ability to objectively and responsibly
evaluate alternatives by testing hypotheses and selecting
most appropriate response
f. Demonstrates ability to profit from negative evaluations
or mistakes by reformulating, redirecting, reconstructing,
or retesting alternatives
g. Demonstrates maturity in taking responsibility for
decisions
2. Problem Solving: Recognizes problems and devises and
implements plan of action
a. Demonstrates ability to detect problem through
observation, inquiry, or directive
b. Demonstrates ability to grasp appropriate overview and
degree of seriousness of problem and to behave
responsibly in situation

c. Demonstrates ability to generate alternatives or options
for problem solution

d. - Demonstrates ability to research options, assess and
evaluate options, and determine appropriate and best
solution

e. Demonstrates ability to initiate and effect solution
f. Demonstrates ability to take responsibility for outcomes
g. Demonstrates ability to effectively problem solve in
individual, team, or group situations
3. Seeing Things In the Mind’s Eye: Organizes, and processes
symbols, pictures, graphs, objects, and other information
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a. Functions at minimum or above required visual levels in
order to see, interpret, attend and respond to visual
imagery and meet safety requirements for necessary

machinery

b. Demonstrates ability to read, interpret, and act upon
signs, symbols, and other visual cues

c. Demonstrates ability to visually discriminate in gross and
fine imagery :

d. Demonstrates ability to visualize abstractly
e. Demonstrates ability to apply visual imagery to applied
tasks
4. Knowing How to Learn: Use efficient learning techniques to
acquire and apply new knowledge and skills
a. Demonstrates mastery of basic reading, math, and
language skills through application
b. Demonstrates ability to translate abstract theory into
practical application
c. Demonstrates ability to incorporate and generahze new
learning into a sequential learning process
d. Demonstrates knowledge of good study skills and
learning habits
5. Reasoning: Discovers a rule or principle underlying the
relationship between two or more objects and applies it when

soluing a problem

a. Demonstrates use of simple logic .

b. Demonstrates ability to distinguish relationships

c. Demonstrates ability to determine and isolate factors in
relationships

d. Demonstrates and applies knowledge through practice’

e Recognizes that attitudes, skills, and practice are
essential to productivity

f. Demonstrates ability to discriminate between positive

and negative, and act accordingly
C. Personal Qualities: Displays responsibility, self-esteem, sociability,
self-management, and integrity and honesty
A Responsibility: Exerts a high level of effort and perseveres

towards goal attainment

a.  Demonstrates ability to formulate realistic and useful
short and long term goals and complete steps necessary to
timely achieve goals .

b. Demonstrates ability to make adjustments, revisions, and
changes to achieve goals in a cooperative and polite
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c. Demonstrates ability to focus on task at hand and work to
completion

d. Demonstrates good work ethics through regular
attendance, adequate classroom preparations, and
appropriate use of classroom time

e. Demonstrates maturity to take responsibility for actions

f. Demonstrates ability to cooperatively work in individual,
team, and group situations in timely and effective
manner .

2. Self-Esteem: Believes in own self-worth and maintains a

posttive view of self

a. Presents a positive attitude toward tasks

b. Demonstrates ability to separate work and personal
behaviors

c. Actively participates in learning opportunities by sharing
knowledge and skills with peers and instructors

d. Demonstrates ability to accept personal strengths and
weaknesses and builds on positive behaviors

e. Demonstrates ability to accept and use constructive
criticism
f. Accepts positive reinforcement in an appropriate manner

3. Sociability: Demonstrates understanding, friendliness,

adaptability, empathy, and politeness in group settings

a. Demonstrates appropriate and acceptable social behaviors
in interactions

b. Demonstrates ability to work cooperatively in individual,
team, or group situations

c. Demonstrates active interest in peers by offering
assistance, sharing resources, and sharing knowledge in a
professional and acceptable manner

d. Demonstrates professional work ethic by separating work
and personal social behaviors and acting accordingly
4. Self-Management: Assesses self accurately, sets personal goals,
monztors progress, and exhibits self-control
a. Accepts personal strengths and weaknesses and uses the
same for positive advancement
b. Demonstrates ability to continuously set, assess, choose,

and modify objectives as the situation demands in an
appropriate manner

c. Demonstrates ability to formulate and follow personal
schedules

d. Demonstrates ability to wisely use classroom time

e. Demonstrates use of good study habits and skills
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f Demonstrates maturity to take responsibility for own

actions
5. Integrity/Honesty: Chooses ethical courses of action

a. Knows and demonstrates ability to distinguish between
positive and negative behaviors

b. Demonstrates honesty and integrity in working with
peers and supervisors

c Takes full responsibility for personal actions

d. Demonstrates understanding of consequences for negative
ethical behaviors and accepts responsibility for same
when applicable

e. Demonstrates positive work and social ethics in
undertakings

Appropriate Reference Materials:

1. MASTER Technical Modules:

WLD-A1 through WLD-A13;

WLD-B1 through WLD-B5;

WLD-C1 through WLD-C9;

WLD-D1 through WLD-D7;

WLD-E1 through WLD-E13;

WLD-F1 through WLD-F6;

WLD-G1 through WLD-G4;

WLD-H1 through WLD-H17;

WLD-I1 through WLD-I5;

WLD-J1 through WLD-J4;

WLD-K1 through WLD-K9;

WLD-L1 through WLD-L12;

WLD-M1 through WLD-M35;

WLD-N1 through WLD-N4;

WLD-O1 through WLD-010;

WLD-P1 through WLD-P7;

WLD-Q1 through WLD-Q2;

WLD-R1 through WLD-R5; and,

WLD-S1 through WLD-S5.
Machinery’s Handbook, Industrial Press, Latest Edition
Welding Technology Today, Principles and Practices, Stinchcomb, Craig;
Prentice Hall Inc., New Jersey, Latest Edition
4. Welder Handbook, (W-100) E-1 Corp., Publication # 51077, Latest Edition
5. Hobart Audio-Visual Training Program, Latest Edition
6. Miller Audio-Visual Training Program, Latest Edition
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MASTER PROGRAM

Oxyacetylene Welding
Course Syllabus
*
Total lecture hours: 20 Total lab hours: 40 Credit hours: 3

COURSE DESCRIPTION:

A course in the fundamentals of gas welding including welding terminologies,
oxyacetylene welding and cutting procedures, fusion welding in all positions, braze
welding, cutting torch operation, gas welding of aluminum and stainless steel, and cast
measuring.

PREREQUISITES:  None
COURSE OBJECTIVES:

After successful completion of this course, the students will be able to:

Identify safety and set-up procedures;

Demonstrate ability in gas welding skills;

Demonstrate ability to cut carbon steel using oxyacetylene equipment;

Show ability to pre-heat and form metal using oxyacetylene equipment; and,
Increase ability to remove distortion using oxyacetylene equipment.

U WO N

REQUIRED COURSE MATERIALS:
. Textbook: Welding Technology Today, Principles and Practices, Craig
Stinchcomb, Publisher: Prentice Hall, Inc., New Jersey, Latest
Edition :

Lab Manual: Student handbook

METHODS OF INSTRUCTION:

Lecture: Presentations and demonstrations.
Laboratory: Practice with coaching and close supervision.
Method of Evaluation: A student’s grade will be based on multiple measures of

performance, including:
1. Tests and quizzes administered throughout the term;
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2. Instructor’s observation of hands-on performance; and,
3. Student closely following safety and shop procedures.

LECTURE OUTLINE:
Lecture Topics - Contact Hrs.
Set up and operate oxyacetylene equipment
Weld and braze using 1/16” filler metal
to match parent metal
Silver braze using Sil-Fox 5 on 2 copper pipe
and coupling
Carry puddles without filler rod
Carry puddles with filler rod
Braze mild steel, iron, and copper
Braze copper to steel
Braze copper to cast iron
Observe safety procedures
Form metal using oxyacetylene equipment

Total Lecture Hours E)

LAB OUTLINE:
Lab Topics Contact Hrs.

See Laboratory Handbook —
Total Lab Hours 40

COURSE OBJECTIVES: SCANS COMPETENCIES

The Secretary’s Commission on Achieving Necessary Skills (SCANS), U.S. Department
of Labor, has identified in its “AMERICA 2000 REPORT” that all students should
develop a new set of competencies and foundation skills if they are to enjoy a productive,
full and satisfying life. These are in addition to the Technical Workplace Competencies
required by industry. SCANS is made up of five competencies and a three-part
foundation of skills and personal qualities that are needed for solid job performance.
All italicized headings in this section are direct quotations from “What Work Requires
of Schools: A SCANS Report for America 2000.”

The following activities will be performed by each student for successful completion
of this course:

I COMPETENCIES
A. Resources: Identifies, organizes, plans, and allocates resources

N 58




II.

1. Allocates time to complete assigned tasks on schedule

2. Determines and allocates required materials and resources for
meeting objectives
3. Evaluates skills, performance, and quality of work and provides
feedback
B. Interpersonal: Works with others
1. Participates as a member of the team, contributing to group
effort
2. Provides individual assistance/direction to peers as requested
3. Determines and meets expectations
4 Exercises leadership qualities to effectively communicate ideas
and make decisions.
5. Negotiates resources in order to accomplish objectives
6. Works well with all members of the class
C. Information: Acquires and uses information
1. Acquires and evaluates information
2. Organizes and maintains information
3. Interprets and communicates information
D. Systems: Understands complex inter-relationships
1. Understands and works well with social, organizational, and
technological systems
2. Monitors and corrects performance of system during operation
3. Recommends modifications to system to improve performance
E. Technology: Works with a variety of technologies
1. Chooses relevant procedures, tools, and equipment
2. Applies appropriate procedures and techniques to accomplish
tasks _
3. Identifies or solves problems to maintain equipment
FOUNDATION SKILLS
A Basic Skills: Reads, writes, performs arithmetic and mathematical

operations, listens and speaks
1. Reading: Locates, understands, and interprets written
information in prose and in documents such as manuals,
graphs, and schedules
a. Demonstrates basic reading skills including abilities to
perceive main ideas, draw appropriate conclusions, detect
a sequence, locate answers, find facts, and infer from
written texts
b. Demonstrates course specific reading skills including
abilities to read, interpret, and comprehend information
from text and supplemental materials on a level to
facilitate productive independent and group study
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C. Demonstrates ability to read, interpret, and utilize
information from course specific instruments (i.e., charts,
diagrams, graphs, schematics, blueprints, flow-charts,
etc.)

d. Demonstrates ability to read, interpret, and follow
schedules and procedural instructions in a timely and
appropriate manner ,

e. Demonstrates ability to choose and use most appropriate
reading method (skim, scan, or read for comprehension)
for materials

2. Writing: Communicates thoughts, ideas, information, and
messages in writing; and creates documents such as letters,
directions, manuals, reports, graphs, and flow charts

a. Demonstrates basic writing skills including abilities to
produce written documents which conform with accepted
grammatical and communication standards required for
effective daily functioning

b. Demonstrates effective written study skills including note
taking, maintaining course specific journals, workbooks,
manuals, etc.

c. Demonstrates technical writing skills in preparing
outlines, summaries, time lines, flow charts, diagrams,
etc. appropriate to materials covered

d. Demonstrates ability to complete all required writings in
a timely, complete, and professional manner

e. Demonstrates competence in subject matter through the
organization and presentation of answers to required
written assessments

3. Arithmetic/Mathematics: Perform basic computations and

approaches practical problems by choosing appropriately from a

variety of mathematical techniques

a. Demonstrates proficiency in basic arithmetic functions
including ability to add, subtract, multiply, and divide
whole numbers, fractions, decimals, and percentages

b. Demonstrates ability to read, comprehend, and select
appropriate math procedures to work basic math
problems

C. Demonstrates ability to understand and perform
multi-step computations

d. Demonstrates ability to read, interpret, and use standard

measuring devices
e. Demonstrates ability to comprehend, retain, and utilize
course specific measuring devices effectively
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f. Demonstrates ability to understand, retain, and utilize
higher mathematical formulas and functions required for
course specific math performance

g. Demonstrates ability to appropriately transfer
mathematical calculations and information from paper to
machines

4. Listening: Receives, attends to, interprets, and responds to
verbal messages and other cues

a. Functions at minimal or above required hearing levels to
receive, attend, interpret, and respond to verbal messages
and instructions and to safely operate machinery

b. Demonstrates ability to hear, comprehend, and
appropriately follow directions

c. Demonstrates auditory ability to hear, comprehend, and
utilize verbal classroom as well as other auditory
instruction

d. Demonstrates ability to discriminate between essential
and non-essential verbal information and react
appropriately

e. Demonstrates ability to focus and fine-tune listening
skills to receive, interpret, and respond to various sounds

f. Demonstrates ability and maturity to seek and receive
additional individualized instruction as needed

5. Speaking: Organizes ideas and communicates orally

a. Demonstrates appropriate listening and speaking skills
in personal conversations

b. Demonstrates ability to choose and organize appropriate
words to effectively communicate

c. Demonstrates ability to speak clearly and distinctly with
appropriate volume, tone, and body language for situation

d. Demonstrates ability to spontaneously organize and
present appropriate answers and/or short presentations
for classroom and /or assessment purposes

e. Demonstrates ability to formulate, organize, and deliver
major presentations to peers or groups

f. Demonstrates ability to speak effectively in one-on-one,
small group, or large group presentations

g. Demonstrates ability to take responsibility for
presentations ,

B. Thinking Skills: Thinks creatively, makes decisions, solves
problems, visualizes, knows how to learn and reasons
1L Decision Making: Specifies goals and constraints, generates
alternatives, considers risks, and evaluates and chooses best
alternative
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g.

Demonstrates ability to objectively assess personal
strengths and weaknesses

Demonstrates ability to set realistic short-term and
long-term goals

Demonstrates ability to recognize and distinguish
between positive and negative alternatives
Demonstrates ability to identify potential pitfalls and
take evasive actions

Demonstrates ability to objectively and responsibly
evaluate alternatives by testing hypotheses and selecting
most appropriate response

Demonstrates ability to profit from negative evaluations
or mistakes by reformulating, redirecting, reconstructing,
or retesting alternatives

Demonstrates maturity in taking responsibility for
decisions

Problem Solving: Recognizes problems and devises and
tmplements plan of action

a.

b.

e.

f.
g

Demonstrates ability to detect problem through
observation, inquiry, or directive

Demonstrates ability to grasp appropriate overview and
degree of seriousness of problem and to behave

. responsibly in situation

Demonstrates ability to generate alternatives or options
for problem solution

Demonstrates ability to research options, assess and
evaluate options, and determine appropriate and best
solution

Demonstrates ability to initiate and effect solution
Demonstrates ability to take responsibility for outcomes
Demonstrates ability to effectively problem solve in
individual, team, or group situations

Seeing Things In the Mind’s Eye: Organizes, and processes
symbols, pictures, graphs, objects, and other information

a.

Functions at minimum or above required visual levels in
order to see, interpret, attend and respond to visual
1magery and meet safety requirements for necessary
machinery

Demonstrates ability to read, interpret, and act upon
signs, symbols, and other visual cues _
Demonstrates ability to wsually discriminate in gross and
fine imagery

Demonstrates ability to visualize abstractly
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e. Demonstrates ability to apply visual imagery to applied
tasks
4. Knowing How to Learn: Use efficient learning techniques to
acquire and apply new knowledge and skills
a. Demonstrates mastery of basic reading, math, and
language skills through application
b. Demonstrates ability to translate abstract theory into
practical application
C. Demonstrates ability to incorporate and generalize new
learning into a sequential learning process
d. Demonstrates knowledge of good study skills and
learning habits
5. Reasoning: Discovers a rule or principle underlying the
relationship between two or more objects and applies it when

solving a problem

a. Demonstrates use of simple logic

b. Demonstrates ability to distinguish relationships

C. Demonstrates ability to determine and isolate factors in
relationships

d. Demonstrates and applies knowledge through practice
e Recognizes that attitudes, skills, and practice are
essential to productivity
f. Demonstrates ability to discriminate between positive
and negative, and act accordingly
C. Personal Qualities: Displays responsibility, self-esteem, sociability,
self-management, and integrity and honesty
1 Responsibility: Exerts a high level of effort and perseveres
towards goal attainment
a. Demonstrates ability to formulate realistic and useful
short and long term goals and complete steps necessary to
timely achieve goals
b. Demonstrates ability to make adjustments, revisions, and
changes to achieve goals in a cooperative and polite
manner
c. Demonstrates ability to focus on task at hand and work to
completion
d. Demonstrates good work ethics through regular
attendance, adequate classroom preparations, and
appropriate use of classroom time
Demonstrates maturity to take responsibility for actions
Demonstrates ability to cooperatively work in individual,
team, and group situations in timely and effective
manner

o
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2. Self-Esteem: Believes in own self-worth and maintains a
posttive view of self

a. Presents a positive attitude toward tasks
b. Demonstrates ability to separate work and personal
behaviors

c. Actively participates in learning opportunities by sharing
knowledge and skills with peers and instructors

d. Demonstrates ability to accept personal strengths and
weaknesses and builds on positive behaviors

e. Demonstrates ability to accept and use constructive
criticism
f. Accepts positive reinforcement in an appropriate manner

3. Sociability: Demonstrates understanding, friendliness,
adaptability, empathy, and politeness in group settings
a. Demonstrates appropriate and acceptable social behaviors
1n interactions .
b. Demonstrates ability to work cooperatively in individual,
team, or group situations
C. Demonstrates active interest in peers by offering
assistance, sharing resources, and sharing knowledge in a
professional and acceptable manner
d. Demonstrates professional work ethic by separating work
and personal social behaviors and acting accordingly
4. Self-Management: Assesses self accurately, sets personal goals,
monitors progress, and exhibits self-control

a. Accepts personal strengths and weaknesses and uses the
same for positive advancement
b. Demonstrates ability to continuously set, assess, choose,

and modify objectives as the situation demands in an
appropriate manner

C. Demonstrates ability to formulate and follow personal
schedules

d. Demonstrates ability to wisely use classroom time

e. Demonstrates use of good study habits and skills

f.  Demonstrates maturity to take responsibility for own

actions
5. Integrity/Honesty: Chooses ethical courses of action
a. Knows and demonstrates ability to distinguish between
positive and negative behaviors
b. Demonstrates honesty and integrity in working with
peers and supervisors
c. Takes full responsibility for personal actions
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d. Demonstrates understanding of consequences for negative
ethical behaviors and accepts responsibility for same
when applicable

e. Demonstrates positive work and social ethics in
undertakings

Appropriate Reference Materials:

1.

hadll

4.
5.
6
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MASTER PROGRAM

Freshman Composition Skills |

Course Syllabus

Total lecture hours: 45 Total lab hours: 0 Credit hours: 3

COURSE DESCRIPTION:

The first course in college composition designed to develop skill in writing multi-
paragraph essays with emphasis on exposition including the selection, restriction,
organization, and development of topics. It offers the student opportunities to improve
CLAST English skills. Students examine selected writing samples as models of form
and sources of ideas for the student’s own writing. (This course has a 6,000 word
writing requirement.)

PREREQUISITES: None
COURSE OBJECTIVES:

After successful completion of this course, the students will be able to:

1. Display a knowledge of writing multi-paragraph essays arranged to provide
relevant and specific detail in support of a thesis; they will use varied and
sentence patterns and illustrate effective transition;

2. Write mechanically and grammatically correct essays in accordance with the
conventions of standard, written American English; and,
3. Write effective essays and reports in other college courses and should pass

the writing and English portions of CLAST.
REQUIRED COURSE MATERIALS:
Textbook: Handbook for Writers, Lynn Quitman Troyka, Publisher:
Simon and Schuster, Latest Edition
The Bedford Reader, X. J. Kennedy and Dorothy M. Kennedy,
Publisher: St. Martin’s Press, Latest Edition

Lab Manual: None required

METHODS OF INSTRUCTION:

Lecture: Classroom presentations and demonstrations.

66



Laboratory: None.

Method of Evaluation: A student’s grade will be based on multiple measures of
performance, including:

1. Diagnostic tests, objective and essay;

2. Assessment tests, objective and essay;

3. Analytic and holistic evaluation of essays; and,

4. Final Exam.

LECTURE OUTLINE:
Lecture Topics Contact Hrs.
Essays: Eight 500-word essays, four in class

and four at home. Two 300-word CLAST

practice essays.
Examinations: One CLAST style comprehensive

grammar and mechanics objective exam.

One CLAST style final exam — objective

and essay (essay counts as 400 words).
Quizzes: Eight quizzes on selections from the

reader will be required. All will be given

the first 15 minutes of class; latecomers

will not be given extra time and no

make-ups will be allowed for these quizzes.
Research: Topics will be discussed and assigned.

The paper must contain a minimum of

1600 words, use at least six sources, and

be properly documented.

Total Lecture Hours Zg

COURSE OBJECTIVES: SCANS COMPETENCIES

The Secretary’s Commission on Achieving Necessary Skills (SCANS), U.S. Department
of Labor, has identified in its “AMERICA 2000 REPORT” that all students should
develop a new set of competencies and foundation skills if they are to enjoy a productive,
full and satisfying life. These are in addition to the Technical Workplace Competencies
required by industry. SCANS is made up of five competencies and a three-part
foundation of skills and personal qualities that are needed for solid job performance.
All italicized headings in this section are direct quotations from “What Work Requires
of Schools: A SCANS Report for America 2000.”




The following activities will be performed by each student for successful completion
of this course:

I COMPETENCIES

A.

Resources: Identifies, organizes, plans, and allocates resources

1. Allocates time to complete assigned tasks on schedule

2. Determines and allocates required materials and resources for
meeting objectives

3. Evaluates skills, performance, and quality of work and provides
feedback

Interpersonal: Works with others '

1. Participates as a member of the team, contributing to group

effort
2. Provides individual assistance/direction to peers as requested
3. Determines and meets expectations
4. Exercises leadership qualities to effectively communicate ideas
and make decisions.
5. Negotiates resources in order to accomplish objectives

6. Works well with all members of the class
Information: Acquires and uses information

1. Acquires and evaluates information

2. Organizes and maintains information

3. Interprets and communicates information

Systems: Understands complex inter-relationships

1. Understands and works well with social, organizational, and
technological systems

2. Monitors and corrects performance of system during operation

3. Recommends modifications to system to improve performance

Technology: Works with a variety of technologies

1. Chooses relevant procedures, tools, and equipment

2. Applies appropriate procedures and techniques to accomplish
tasks

3. Identifies or solves problems to maintain equipment

II. FOUNDATION SKILLS

A

Basic Skills: Reads, writes, performs arithmetic and mathematical
operations, listens and speaks
I Reading: Locates, understands, and interprets written
information in prose and in documents such as manuals,
graphs, and schedules
a. Demonstrates basic reading skills including abilities to
perceive main ideas, draw appropriate conclusions, detect
a sequence, locate answers, find facts, and infer from
written texts



b. Demonstrates course specific reading skills including
abilities to read, interpret, and comprehend information
from text and supplemental materials on a level to
facilitate productive independent and group study

C. Demonstrates ability to read, interpret, and utilize
information from course specific instruments (i.e., charts,
d1agrams graphs, schematics, blueprints, flow charts,
etc.)

d. Demonstrates ability to read, interpret, and follow
schedules and procedural instructions in a timely and
appropriate manner

e. Demonstrates ability to choose and use most appropriate
reading method (skim, scan, or read for comprehension)
for materials

2. Writing: Communicates thoughts, ideas, information, and
messages in writing; and creates documents such as letters,
directions, manuals, reports, graphs, and flow charts

a. Demonstrates basic writing skills including abilities to
produce written documents which conform with accepted
grammatical and communication standards required for
effective daily functioning

b. Demonstrates effective written study skills including note
taking, maintaining course specific journals, workbooks,
manuals, etc.

c. Demonstrates technical writing skills in preparing
outlines, summaries, time lines, flow charts, d1agrams
etc. appropriate to materials covered

d. Demonstrates ability to complete all required writings in
a timely, complete, and professional manner

e. Demonstrates competence in subject matter through the
organization and presentation of answers to required
written assessments

3. Arithmetic/Mathematics: Perform basic computations and

approaches practical problems by choosing appropriately from a

vartety of mathematical techniques

a. Demonstrates proficiency in basic arithmetic functions
including ability to add, subtract, multiply, and divide
whole numbers, fractions, decimals, and percentages

b. Demonstrates ability to read, comprehend, and select
appropriate math procedures to work basic math
problems

c. Demonstrates ability to understand and perform

multi-step computations
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Demonstrates ability to read, interpret, and use standard
measuring devices

Demonstrates ability to comprehend, retain, and utilize
course specific measuring devices effectively
Demonstrates ability to understand, retain, and utilize
higher mathematical formulas and functions required for
course specific math performance

Demonstrates ability to appropriately transfer
mathematical calculations and information from paper to
machines

Listening: Receives, attends to, interprets, and responds to
verbal messages and other cues

a.

e.

f.

Functions at minimal or above required hearing levels to
receive, attend, interpret, and respond to verbal messages
and instructions and to safely operate machinery
Demonstrates ability to hear, comprehend, and
appropriately follow directions

Demonstrates auditory ability to hear, comprehend and
utilize verbal classroom as well as other auditory
instruction

Demonstrates ability to discriminate between essential
and non-essential verbal information and react
appropriately

Demonstrates ability to focus and fine-tune listening
skills to receive, interpret, and respond to various sounds
Demonstrates ability and maturity to seek and receive
additional individualized instruction as needed

Speaking: Organizes ideas and communicates orally

a.

b

Demonstrates appropriate listening and speaking skills
in personal conversations

Demonstrates ability to choose and organize appropriate
words to effectively communicate

Demonstrates ability to speak clearly and distinctly with
appropriate volume, tone, and body language for situation
Demonstrates ability to spontaneously organize and
present appropriate answers and/or short presentations
for classroom and /or assessment purposes
Demonstrates ability to formulate, organize, and deliver
major presentations to peers or groups

Demonstrates ability to speak effectively in one-on-one,
small group, or large group presentations

Demonstrates ability to take responsibility for
presentations



B. Thinking Skills: Thinks creatively, makes decisions, solves
problems, visualizes, knows how to learn and reasons
1. Decision Making: Specifies goals and constraints, generates
alternatives, considers risks, and evaluates and chooses best
alternative
- a. Demonstrates ability to objectively assess personal
strengths and weaknesses
b. Demonstrates ability to set realistic short-term and
long-term goals
C. Demonstrates ability to recognize and distinguish
between positive and negative alternatives
d. Demonstrates ability to 1dent1fy potential pltfa]ls and
take evasive actions
e. Demonstrates ability to objectively and responsibly
evaluate alternatives by testing hypotheses and selecting
most appropriate response
f. Demonstrates ability to profit from negative evaluations
or mistakes by reformulating, redirecting, reconstructing,
or retesting alternatives
g. Demonstrates maturity in taking responsibility for
decisions
2. Problem Solving: Recognizes problems and devises and
tmplements plan of action
a. Demonstrates ability to detect problem through
observation, inquiry, or directive
b. Demonstrates ability to grasp appropriate overview and
degree of seriousness of problem and to behave
responsibly in situation

c. - Demonstrates ability to generate alternatives or options
for problem solution

d. Demonstrates ability to research options, assess and
evaluate options, and determine appropriate and best
solution

e. Demonstrates ability to initiate and effect solution

f. Demonstrates ability to take responsibility for outcomes
g Demonstrates ability to effectively problem solve in
individual, team, or group situations
3. Seeing Things In the Mind’s Eye: Organizes, and processes

symbols, pictures, graphs, objects, and other information

a. Functions at minimum or above required visual levels in
order to see, interpret, attend and respond to visual
imagery and meet safety requirements for necessary
machinery
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b. Demonstrates ability to read, interpret, and act upon
signs, symbols, and other visual cues
c. Demonstrates ability to visually discriminate in gross and
fine imagery
d. Demonstrates ability to visualize abstractly
e. Demonstrates ability to apply visual imagery to applied
tasks
4. Knowing How to Learn: Use efficient learning techniques to
acquire and apply new knowledge and skills
a. Demonstrates mastery of basic reading, math, and
language skills through application
b. Demonstrates ability to translate abstract theory into
practical application
c. Demonstrates ability to incorporate and generalize new
learning into a sequential learning process
d. Demonstrates knowledge of good study skills and
learning habits
5. Reasoning: Discovers a rule or principle underlymg the
relationship between two or more objects and applies it when

solving a problem

a. Demonstrates use of simple logic

b. Demonstrates ability to distinguish relationships

c. Demonstrates ability to determme and isolate factors in
relationships

d. Demonstrates and applies knowledge through practice

e Recognizes that attitudes, skills, and practice are
essential to productivity

f Demonstrates ability to discriminate between positive

and negative, and act accordingly
C. Personal Qualities: Displays responsibility, self-esteem, sociability,
self-management, and integrity and honesty
1. Responsibility: Exerts a high level of effort and perseveres
towards goal attainment
a. Demonstrates ability to formulate realistic and useful
short and long term goals and complete steps necessary to
. timely achieve goals
b. Demonstrates ability to make adjustments, revisions, and
changes to achieve goals in a cooperative and polite
manner
c. Demonstrates ability to focus on task at hand and work to
completion
d. Demonstrates good work ethics through regular
attendance, adequate classroom preparations, and
appropriate use of classroom time
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e. Demonstrates maturity to take responsibility for actions
f. Demonstrates ability to cooperatively work in individual,
team, and group situations in timely and effective

manner
2. Self-Esteem: Believes in own self-worth and maintains a
positive view of self
a. Presents a positive attitude toward tasks
b. Demonstrates ability to separate work and personal
behaviors

C. Actively participates in learning opportunities by sharing
knowledge and skills with peers and instructors

d. Demonstrates ability to accept personal strengths and
weaknesses and builds on positive behaviors

e. Demonstrates ability to accept and use constructive
' criticism
f. Accepts positive reinforcement in an appropnate manner

3. Sociability: Demonstrates understanding, friendliness,
adaptability, empathy, and politeness in group settings
a. Demonstrates appropriate and acceptable social behaviors
in interactions
b. Demonstrates ability to work cooperatively in individual,
team, or group situations
C. Demonstrates active interest in peers by offering
assistance, sharing resources, and sharing knowledge in a
professional and acceptable manner
d. . Demonstrates professional work ethic by separating work
and personal social behaviors and acting accordingly
4. Self-Management: Assesses self accurately, sets personal goals,
monaitors progress, and exhibits self-control
a. Accepts personal strengths and weaknesses and uses the
same for positive advancement
b. Demonstrates ability to continuously set, assess, choose,
and modify objectives as the situation demands in an
approprniate manner
Demonstrates ability to formulate and follow personal
schedules
Demonstrates ability to wisely use classroom time
Demonstrates use of good study habits and skills
Demonstrates maturity to take responsibility for own
actions
5. Integrity/Honesty: Chooses ethical courses of action
a. Knows and demonstrates ability to distinguish between
positive and negative behaviors

e

e A
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b. Demonstrates honesty and integrity in working with

peers and supervisors

Takes full responsibility for personal actions

Demonstrates understanding of consequences for negative

ethical behaviors and accepts responsibility for same

when applicable

e. Demonstrates positive work and social ethics in
undertakings

a0

Appropriate Reference Materials:

1. MASTER Technical Modules:
WLD-D1 through WLD-D7.

ENC 1101
07/081598
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MASTER PROGRAM

Technical Mathematics
Course Syllabus

Total lecture hours: 45 - Total lab hours: 15 Credit hours: 3
COURSE DESCRIPTIO